Electrophysiological and neurochemical investigations on the action of carbamazepine on the rat hippocampus.
Carbamazepine moderately depressed the input fiber volley resulting in attenuation of the dendritic epsp and the population spike in CA1 of rat hippocampal slices with a threshold concentration of 20 microM. The depressant effect on the population spike was not antagonized by the adenosine receptor blocker caffeine. Paired-pulse inhibition was not affected by carbamazepine (40 microM). Epileptic-like rhythmic discharge of CA1 neurons in medium containing low Ca2+/high Mg2+ was attenuated at even lower concentrations of carbamazepine (8 microM) indicating that there was also a postsynaptic site of action. Imipramine being significantly more potent than carbamazepine in the rabbit corneal test for local anaesthetic activity had no effect on the population spike (20 microM). In neurochemical studies, carbamazepine reduced the [22Na]- and [3H]L-glutamate efflux induced by potassium and veratridine from hippocampal slices with a threshold concentration of 10 microM. The drug (400 microM) failed to affect Na+-dependent binding of [3H]L-glutamate to hippocampal synaptic membranes. In conclusion, the present findings demonstrate pre- and postsynaptic depressant actions of carbamazepine in CAI of hippocampus.